The recent literature contains numerous references to the use of partially hydrolyzed dextrans as plasma substitutes (Bull et al., 1949; Thorsen, 1949) . Because of this interest, and as part of a general study of bacterial polysaccharide synthesis, the nutritional requirements of the major dextran forming organisms, Leuconostoc mesenteroides and L. dextranicum, are being investigated (Whiteside- Carlson and Carlson, 1949a) . The present report deals with Leuconostoc dextranicum, strain "elai," which is unique in causing essentially complete conversion of the glucose half of the sucrose molecule into dextran.
In table 1 are presented data for the effect of the omission of single vitamins on acid production in glucose, fructose, and sucrose media, and on dextran yields from sucrose. In all three carbohydrate media nicotinic acid, thiamin, and pantothenic acid were found to be highly essential for growth as measured by acid production. With no more than the trace growth obtained in media deficient in nicotinic acid or pantothenic acid, however, the dextran yields were still nearly half of the theoretical value. The relatively low level of growth obtained in the thiamine deficient medium was accompanied by synthesis of almost the theoretical yield of the polysaccharide. As a control, tubes of sucrose medium containing no added vitamins were inoculated. Dextran yields in such tubes were found to average less than 4 per cent of theory. From these and other studies, it is apparent that there is no correlation between growth, as measured by acid production, and dextran yield. Indeed, as was reported previously (Whiteside-Carlson and Carlson, 1949a,b) polysaccharide yields for other strains of Leuconostoc can be increased by employing conditions which somewhat limit the ability of the organisms to ferment sucrose. In addition to the requirement for the three vitamins listed previously, L. dextranicum also showed a requirement for biotin in media containing glucose or fructose, but not in sucrose. This result is in accord with previously published findings using Leuconostoc (Carlson and Whiteside-Carlson, 1949) .
The foregoing results were extended by investigating the effect of vitamins added singly to a basal medium containing the essential vitamins, nicotinic acid, pantothenic acid, and thiamin. The results obtained showed that the addition of no single vitamin resulted in stimulation of growth equivalent to that observed in the complete media. Folic acid, PAB, and pyridoxal or pyridoxamine were most effective as growth stimulants and hence appeared to constitute the second most essential group of vitamins. Biotin, even though the results recorded in table 1 indicated it to be second in importance only to nicotinic acids, thiamin, and pantothenic acid, failed to stimulate growth in the basal medium containing these vtamins. In the sucrose media, dextran production in all cases approached the theoretical limit regardless of the growth level attained. In view of these results, the experiments summarized in table 2 were conducted. To the basal medium containing the three essential vitamins were added various combinations of the other vitamins. Since the results recorded in table 1 showed that normal growth was obtained in the absence of folic acid as long as PAB was present, it was felt that the former vitamin could be omitted from further consideration. Likewise, of the B6 group only pyridoxamine was employed in these experiments. In the sucrose medium, a combination of pyridoxamine and PAB afforded nearly maximal growth. In the fructose medium, a combination of pyridoxamine, PAB, and biotin was required to achieve this result. Also 1951] though not shown in the table, corresponding results were obtained in a glucose medium. These data again point up the apparent difference between utilization by L. dextranicum of preformed fructose as compared with fructose released during polymerization of the glucose half of the sucrose molecule into dextran. In some manner a biotin-requiring step in the utilization of fructose appears to be by-passed when fructose is made available during the polymeric degradation of sucrose. The alternative would seem to require the presence in the sucrose (Carlson and Whiteside-Carlson, 1949) . The effects resulting from omission of the various purines and pyrimidines also were studied. The compounds used included adenine, xanthine, hypoxanthine, guanine, thymine, and uracil. In none of the three sugar media did omission of any single purine or pyrimidine result in significant lowering of growth or dextran production. Even omission of all these compounds still allowed essentially maximum growth and dextran synthesis. The experiment was repeated with the difference that only the basic vitamins were employed in the media. Under these more stringent conditions, however, the organisms were still found capable of satisfying their purine and pyrimidine requirements.
The amino acid requirements of the organism were determined in glucose, fructose, and sucrose media. By omission of the various acids singly it was found (table 3) that glutamic acid, valine, threonine, tryptophan, and histidine were essential to growth and dextran production. The requirement for threonine in the sucrose medium appeared to be definitely less than that observed in the Hehre (1943) has reported that phosphate ion is not directly involved in formation of the polysaccharide. Of the other inorganic additives studied, only manganous ion was found essential for full acid production (table 5 ). The trace of manganese present in the other medium constituents allowed sufficient growth for dextran production to approach the theoretical limit in the medium containing no added manganous ions. Culture conditions affording maximum acid production often were accompanied by slightly decreased dextran yields. Similar results were obtained in the studies on the vitamin requirements of the organism.
SUMMARY
The amino acid, vitamin, purine and pyrimidine, and mineral requirements of Leuconostoc dextranicum, strain "elai," for growth in sucrose, glucose, and fructose media were determined. In no instance was a nutrient found to be more essential for dextran synthesis than for growth in sucrose media.
Amino acids essential for growth included glutamic acid, valine, threonine, tryptophan, and histidine. The omission of cysteine had little effect on growth in the sucrose medium but was definitely inhibitory in media containing the constituent monosaccharides.
Nicotinic acid, thiamin, and pantothenic acid were found to be highly essential for growth in all three carbohydrate media. In sucrose media containing only these essential vitamins, full growth was not observed until either folic acid or p-aminobenzoic acid, and either pyridoxal or pyridoxamine, were added. In media containing glucose or fructose a similar situation held except that here the presence of biotin was also required.
The organism showed essentially complete growth in the absence of any added purines or pyrimidines.
Among the mineral elements tested definite requirements were shown only for manganous ions and phosphate ions.
No correlation was observed between growth, as measured by acid production, and dextran yield.
